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MONTHLY WEATHER REVIEW 


Editor, EDGAR W. WOOLARD 


SEPTEMBER 1944 
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THE NORTH ATLANTIC HURRICANE OF SEPTEMBER 8-16, 1944 
By H. C. Sumnzr 
[Weather Bureau, Washington, D. 0. 


7 14 and the morning of the 15th 
an intense hurricane, similar in many respects to the 
destructive storm of 1938, lashed 900 miles of the east 
coast of the United States from Hatteras northward. 
The tracks of these two storms are reproduced in chart I. 
were the first intense tropical storms to reach the New 
England area in over 50 years, they will a come 
to be known as the First and Second New England 
Hurricanes. Earlier storms, apparently of tropical origin, 
have ravaged the same section, and a listing of these 
storms is given later in this report. Tracks for those of 
1815 and 1821, which by coincidence also occurred within 
a period of 6 years, are traced in chart II.* 

The hurricane of September 17-21, 1938, is recognized 
not only as the most destructive storm to reach the coasts 
of this country but also, from the standpoint of damage 
inflicted, as one of the two greatest disasters in the history 
of the continent. Reliable estimates have placed byes gees. 
damage in the San Francisco Earthquake and in the 
Hurricane of 1938 at about the same figure—$350,000,000. 

Several hurricanes have resulted in a greater number of 
fatalities, notably: The South Atlantic Coast storm of 
late August 1893, with a loss of about 2,000 lives; the 
Louisiana-Mississippi hurricane of early October 1893, 
with an estimated 1,800 fatalities; the Palm Beach hurri- 
cane of September 1928, which resulted in 1,836 deaths; 
and the Galveston hurricane and tidal wave, September 
8, 1900, which took a toll of about 6,000 lives. 

Although the hurricane of 1944 was probably of as 

t intensity as that of 1938 while it swept over the 
Ktlantic east of Florida, several circumstances combined 
to militate against the heavy casualties and property 
damage that occurred in the 1938 storm. First among 
them was a gradual filling of the depression, and a resultant 
drop in wind velocity after the center passed Hatteras. 
This decrease in the pressure gradient, coupled with a 
slower progressive movement accompanied the 
earlier storm, —, the center to the heavily populated 
coastal regions of New England in a less vigorous form 
than was evidenced in the hurricane of 1938. 


*Track of the 1815 hurricane by Tannehill, from newspaper clippings 
and abstracted by Noyes Dar ‘and published in The American Journal of 
LIL, pp. 243-252 ew Haven 1842. Track of the 1821 hurricane, 
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HISTORY OF THE HURRICANE 


‘The existence of the 1944 hurricane was first suspected 
on the 8th of September when a pressure fall, accom- 
panied by erratic winds, was noted moving into the Wind- . 
ward Islands. This disturbed condition later showed a 
circulation pattern. At 4 P. m. (E. W. T.) on the 8th, 
the presence of a tropical disturbance was announced in 
a pr imi advisory radioed from San Juan, P. R. 

ince this light circulation did not account for other 
indications that a strong disturbance existed in the vicin- 
ity, a reconnaissance plane was dispatched on the 9th to 
search for a storm farther north. This flight located an 
intense storm in the vicinity of latitude 21° N., longi- 
tude 60° W., and later reconnaissance proved it to be a 
fully developed hurricane moving in a west-northwesterly 
direction. 

From this point to the northeast of the Leeward 
Islands the hurricane drifted west-northwestward, in the 
prevailing air stream, until further reconnaissance lo- 
cated the center off the northern Bahama Islands near 
latitude 27° N., longitude 74° W. on the evening of the 
12th. At this stage of its progress the hurricane was so 
large and violent that the term “Great Atlantic Hurri- 
cane” was adopted in advisory messages from Miami in 
order to convey a proper description. 

A weather officer aboard an army reconnaissance plane 
which became involved in the storm estimated the wind 
at about 140 miles per hour. He reported turbulence so 
great that with the pilot and copilot both at the controls 
the plane could not be sont under control, and several 
times it was feared it would be torn apart or crash out of 
control. When they returned to base it was found that 
150 rivets had been sheared off on one wing alone. 

At about 9 p. m. of the 12th, the storm was centered 
near the 75th meridian and the expected recurve to the 
northward became apparent. Moving almost due north, 
at a rate of 25-30 miles per hour, the center passed just 
east of Hatteras at about 9:20 a. m. (E. W. T.) on the 
14th. Then turning slightly to the northeastward it 
moved up the coast, at an accelerated speed of about 40 
miles per hour, and crossed over eastern Long Island at 
about 10 p. m. of the same date. Moving inland about 
an hour later near Point Judith, R. I., the center crossed 
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the States of Rhode Island and Massachusetts, passing 
a short distance southeast of Boston, and moved into 
Massachusetts Bay shortly after 1 a. m. 

The center again passed inland, on the Maine coast, 
and later crossed southeastern New Brunswick near the 
head of the Bay of Fundy. 
over Newfoundland and finall 


merged with an extra- 
tropical cyclone southeast of d . 


reenland. 


PRESSURE 


The lowest pressure so far reported for the 1944 hurri- 
cane is 947.2 millibars (27.97 inches) recorded at Hatteras, 
N. C., about 8:20 a. m, of the 14th. The reading is only 
0.12 of an inch higher than the low pressure of 943.1 
millibars (27.85 inches) observed aboard the S. S. Carinthia 
during the hurricane of 1938. It is quite possible that, 
when readings of barometric pressure become available 
from ships heavily involved in the recent storm, even 
lower readings than those above will be reported. 

The lowest sea-level pressure on record is a reading of 
26.185 inches taken on August 18, 1927, aboard the 
Dutch steamship Sapoeroea, while she was involved in a 
Pacific typhoon 460 miles of the Island of Luzon in the 
Philippines. The lowest sea-level pressure on record in the 
Western Hemisphere is 26.35 inches, recorded in th 
Florida Keys storm of September 2, 1935, ’ 


WINDS 


The highest wind velocity recorded by instrument was 
an extreme velocity of 134 miles per hour, observed at 
approximately 12:20 p. m. on September 14, at Cape 

enry, Va. Maximum wind velocities equaled or ex- 
ceeded all previous records at Hatteras, Cape Henry, 
Atlantic City, New York, and Block Island. 

Stations in table 1, a summary of meteorological con- 
ditions accompanying the 1944 hurricane, are in 
a time sequence onerennoaning, as nearly as possible, to 
the order in which they were affected by the storm. 


TIDES AND INUNDATION 


Fortunately, and in contrast to the hurricane of 1938, 
the recent storm struck inland over Connecticut, Rhode 
Island, and southeastern Massachusetts at a time of 
normally low tide. In addition the latest storm struck 
the coast obliquely, with coastal points on the left or 
weaker side of the center. As a result the great storm tide 
which is created by the stronger winds in the righthand 
quadrants, expended most of its force at sea. o tide 
heights were recorded in the recent storm which even 
remotely approach the 20- to 25-foot levels registered in 


1938. 
LOSS OF LIFE AND PROPERTY DAMAGE 


A total of 390 lives were lost as a result of the 1944 
hurricane, a large proportion of them as a result of marine 
casualties, The 46 deaths listed as occurring along the 
coastal areas of the United States is less than 10 percent 
of the 494 fatalities resulting from the storm of 1938. 
Heavy marine casualties were directly related to in- 
tensified patrol work and other exigencies resulting from 
war conditions. Property damage has been estimated at 
approximately $100,000,000 or about one-third that 
estimated for the 1938 hurricane. 

A survey of the hurricanes of the past 50 years shows 
that a constantly-improving hurricane warning service 
has brought about a progressive reduction in the number 
of deaths per unit of hurricane damage. A tabular break- 


na a casualties and damage, by States, is included in 
table 4. 
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Late on the 15th it passed 


SerremBer 1944 
WARNINGS AND ADVISORIES 


A total of 51 warnings and advisories were issued by 
the Hurricane Warning Centers at San Juan, Miami 
Washington, and Boston. Prompt dissemination of 
these warnings by news distributing agencies resulted in 
the evacuation of thousands of persons in ‘threatened 
areas, and the safeguarding from storm damage, insofar 
as was possible, of protectable property. In New York 
City, during the period of storm inquiries from September 
12 to 15 inclusive, a total of 289,486 calls were received 
over the automatic telephone systen. 


HISTORICAL STORMS OF NEW ENGLAND 


Below are descriptions of three of the most severe New 
England hurricanes. Other storms, ig pg all of 
tropical origin, which seriously affected the New England 
States occurred on August 19, 1788; September 8, 1869; 
October 23-24, 1878; and August 24, 1893. 

August 15, 1635. Probably the earliest tropical storm 
on record in New England began shortly after midnight 
with heavy rain and a wind that had shifted from south- 
southwest to northeast. Later the wind increased in 
violence and was accompanied by torrential rain. After 
the gale had continued 5 or 6 hours, the wind changed to 
northwest and gradually subsided. During that month a 
hurricane, possibly the same storm in an earlier stage, 
occurred between artinique and St. Kitts. 

September 22-23, 1815. The “Great September Gale” 
of 1815 was one of the most destructive hurricanes to 
reach New England. Heaviest damage occurred in 
Rhode Island and central Massachusetts. On the coast 
of Connecticut high tides and hurricane winds destroyed 
many buildings and numerous vessels were driven ashore. 
The storm began on September 22 and reached its height 
shortly before noon on the following day. This storm, 
which had moved up from the West Indies, had been 
recorded at St. Bartholomew on the 18th. A ~— of 
the soaoe caused by this hurricane convinced W. C. 
Redfield that the storm was a “‘progressive whirlwind,” 
and as a result he began his study of cyclonology. 

September 3, 1821. The center of this destructive 
hurricane crossed the western part of Long Island and 
passed northward into Connecticut. 

Complete accounts of most of these early New England 
storms can be found in ‘‘Historic Storms of New d” 
by Sidney Perley, The Salem Press, 1891. 
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FIGURE 1.—Wall torn from building on Seaside Avenue, Atlantic City. 


2.—Debris and structrral damage near the Boardwalk, Atlantic City. 


Figure 3,--Paving completely undermined on Seaside Avenue, Atlantic City. 


Fieurr 4.—Heinz Ocean Pier, Atlantic City, after the hurricane. 
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Chart I. 
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Taste data for the hurricane of Sept. 8-16, 1944, EB. S. T.* 


Trenton, N. J_...-. 
New York, N. Y.. 
New Haven, Conn... 


Maximum wind Extreme wind Duration in 
Léwest Time Njectes ond velocity and st velocity and | Time of Velocity of hours of ui? 
Station lo direction for direction extreme extreme winds over : 
time of lowest mum : 
Pressure | pressure a 5-minute (fastest mile | velocity gust 38 miles “<i 
period per hour -s 
Elizabeth City, N. C__... 88 6% 
Norfolk, Va....- ll 4 
Cape Henry, 7 i 
Atlantic City, N. 


Providence, R. I_- 
Nantucket, Mass... 
Fall River, Mass_. 
Worcester, Mass. . 


Blue Hill, Mass... 12:11 a 
Boston, Mass. _. 12:25 a 
Concord, Mass 1:10 a 
Gloucester, 12:40 a 
Rockport, Mass... 1:00 a 
Concord, N. 1:45 a 
Portland, Maine... 3:10 a 
Bangor, Maine...- 6:00 a 
Eas tport, Maine. 8:00 a 
Millinocket, 7:30 a 
Houlton, Maine-___.._- 29°3 7:40 a 
Extreme pressure and highest velocities _ 27.97 : 
1 Data represents observations taken on the 14th and 1 5th of September. ? Estimated. he aes 
3 Indicator failed before highest velocity. ‘Cc for 4 seconds (10:07 p). § Equals or exceeds all previous records. wt 
I Wind taken from indicator. : H R Wind taken from hourly record. é 
. 
TABLE 2.—Comparative data on the hurricanes of Sept. 17-21, 1988, Tasie 4.—Fatalities, casualties, and property damage in the hurri- 
and Sept. 8-16, 1944 cane of Sept. 8-16, 1944 | 
Storm 1938 1944 Other | Other faa 
Homes | Homes} build- | build- | Boats | Boats a 
te Sept. 17-21, 1938 Sept. 8-16, 1944 
Place whers iirst reported.| Near 21° N., 52° W..........| Located by aircraft recon- stroyed| aged 
. near 22.5° N., 
Coast lines crossed_......- New York and Connecticut.| New York, Connecticut, Connecticut 4 0 60 | 5,136 500 | 4,550 
Rhode Island, Massachu- Delaware......_... 0 0 850 | 
setts, and Maine. 0 0 650 15 
Lowest barometer report- | 943.1 millibars (27.85 inches) Massachusetts... . 26 9 230 | 3,898 158 915 110 534 
ed at sea. 8. S. Carinthia. New Jersey... .... y 320 463 | 3,066 217 635 21 101 
Lowest barometer report- | 946.2 millibars (27.94 inches) | 947.2 millibars re inches) New York __...... 6 1 117 | 2,427 272 | et ee : 
ed along coast. at Bellport Coast Guard at Hatteras, N.C. North Carolina_... 1 4 28 316 80 REACT Deepa Gaa 
Station, Long Island, N. Rhode Island_._.. 0 4) 23] 5,525 |, 
Virginia... 0 0 0} 1,350 31 
Maximum wind v 87 miles per hour from the ees See ae 
and direction for a southwest at Providence, from the west at Hatteras, RO 146 338 921 | 24,168 | 1,641 | 16,832 131 635 
minute period. R. L., Blue Hill, 121 8.1 N.C. 
Extreme wind velocity |.................-.-...-...... 134 miles wd hour at Cape 
and direction (fastest Henry, Va. 1 A release by the public relations office of the fifth Naval district lists 344 men, dead e 4 
mile from register). or missing, from 5 vessels wrecked and sunk during the hurricane of Sept. 8-16, 1944. | uo 
elocity of extreme gust_..; 186! miles per hour at Blue | Estimated 150 miles per hour The casualties were from the destroyer Warrington, the Coast Guard cutters Jackson S 
Hill Observatory, Milton, at Cape Henry, Va. and Bedloe, the light vessel Vineyard Sound, and the minesweeper YMS-409. The x ae 
Mass. cutters capsized and sank while pens a Liberty Ship torpedoed off the North beer 
Place of dissipation... .._.- Ontario, Canada._.........- Merged with extra-tropical Carolina coast, and the light vessel dragged anchor and sank about 2 miles to the north- at ore 
Low in the north Atlantic eastward of her station off Martha’s Vineyard, Mass. . ; 
southeast of Green- 
Number of persons killed__| 494 lives lost in New York | 46 lives lost along the east Fatalities, casualties, and property damage in the hurricane of i 
-_ the New England coast. 344 lost at sea. Sept. 17-21, 1938* 
Estimated $250,000,000 to $350,000,000..| Approximately $10,000,000. 
Other ‘ 
! The extremely high wind at Blue Hill at some distance from the hurricane center : Homes | Homes Hane d build- | Boats | Boats 
can partially be attributed to the upslope effect at that station. Winds at the level of State Killed |Injured| de- | dam- |,Dulld: | “ings | de- | dam- 
the surrounding country were cons ly lower. stroyed| aged apes = stroyed| aged 
‘ ag 
3.—Storm tides during the hurricanes of Sept. 17-21, 1938, 
and Sept. 8-16, 1944 Conneeticut....... o7| 100] 101| 1,878| 1,235 
ew ham 
1938 1044 New Jersey... 0 0 0 2 
Station island 207 1, 378 
Time of Time of 
highest tide Hi eat tide Vermont.......... 1 1 284 93 
(E. 8. T.) 8. T.)* Total....... 404 | 8.019] 3,564 
Feet Feet *Condensed from reports released by the American Red C 
5.0 | 8:00, 7.0 | 9:30 a. m. y ross. 
4.4 | 1:30 p. m__-- 5.8 | 12:30 p. m. 
Cape Henry, Va-- 4.0 | 10:15 a. m... 23.6 | 12:45 p. m. 
New York, N 6.4 | 4:30 p.m... 6.4 | 8:30 p. m. 
New Haven, Conn....................- 9.4 | 9:00 p. m.__. 10.5 | 10-11 p. m. a 
17.6 | 6:00 p. m.... 12.0 | 10:45 p. m. 
Boston, Mass. 11.3 11.4 45 p. m. 
1 Height above wean low tide. 
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8:50 p | 26 NNE......| 38 N.........4) 18:38p | 88 NE....<.| 8:09 p | 65 I........... 0 
9:50 p | 41 N..........| 50 N........../ 10:03 62 N........|. 10:05 p | 1094 N I__.... 3% > 
10:09 p | 38 SW_......./ 82 SE *.......| 9:30p | 88 SE.......[° 9:31 p 7 
11:20 p | 20 NW_.......] 43 SE.........| 10:04p | 49.........../ 10:04p | 90 ESE_...... 2 
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radiosondes during September 1944 


STATIONS AND ELEVATIONS IN METERS ABOVE SEA LEVEL 


AEROLOGICAL OBSERVATIONS 


Taste 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained by 
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degrees centigrade, and relative humidities in percent, obtained by 


radiosondes during September 1944 


STATIONS AND ELEVATIONS IN METERS ABOVE SEA LEVEL 


millibars, temperature 


Taste 1.—Mean free-air barometric pressure in 
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194 MONTHLY WEATHER REVIEW SEPTEMBER 1944 
Taste 2.—Free-air resultant winds based on pi observations made near 6 p. m. (75th meridian time) during September 1944. 
Directions given in degrees from north (N= 360°, E=90°, S=180°, W=270°). Velocities in meters per second—Continued 

Ely, Grand June-|Greensboro,,; Ha Jackson- Joliet, Las Vegas, |Little Rock,| M Miami, Mobile, | Nashville, | New Y 
tion, Colo. N.C, Mont’ Fla. Nev. Ark. Fila. Ala. . N. 
(1,910 m.) (1,413 m.) (271 m.) (767 m.) (16 m.) (178 m.) (573 m.) (88 m.) (410 m.) (5 m.) (6 m.) (104 m.) (15 m.) 
Altitude 
(meters) 
Surface... 30| 2.3) 29) 284) 30) 270| 2.9] 30| 100) 2.6 30 210) 1.6) 30 0.5| 306! 30 2.3) 0.7| 29 1.3} 25) 197) 1.1 
ete 105| 2.3] 30} 2.7)... 0.7| 29| 311/ 1.6 4.1] 25] 119] 0.9| 29 25} 1.7 
1,000....... 261] 1.7} 90) 261) 3.4) 30} 136] 1.7) 3.3) 30 0. 4) 29] 324] 30 3.1| 0.4) 20) 284] 1.4) 23) 2.5 
1,800....... 80} 200) 2.7) 26] 269] 0.3) 20: 4. 2| 1-4) 25) 240) 30 0.9] 29} 295] 0.7| 28 19] 51) 1.7| 28) 262} 2.0) 22] 204) 3.2 
2000... .....| 90} 278) 1.8! 276| 3.5| 22) 274) 5.1| 20| 5.6] 27| 234) 2.9) 24 7.3] 30 1.9] 29} 219) 0.9 1.8] 33) 2.2) 24] 241] 2.4) 4.5 
2500....... 30} 282| 1.7| 20| 267| 3.1] 18) 276) 6.4) 6. 7| 24) 241| 20) 257] 8.0) 30 27| 189] 1.4) 23 1.7| 11| 334} 2.0) 24] 259] 3.5) 18| 279] 5.9 
80] 250) 2.4) 30) 3.8) 16) 274) 7.4) 22) 277| 7.5| 23) 257| 3.4] 18] 278] 8.6) 30 3.5| 26] 245] 1.2 24] 263] 4.91 14] 281] 5.4 
4,000....... 3.3) 26| 14) & 17| 283 7.8) 19| 253) 3.4| 12) 293/13.3) 30 5.1} 23| 233] 3.6) 22 19] 276] 7.7] 10] 284) 5.0 
6,000...... 28) 265| 6.7| 20) 288) 5.1) 11 20810. 7 11| 6.2) 15) 274 2.9)... 7.1} 21} 229) 3.6 15] 279) 
6,000.......| 27| 270! 14) 286] 7.4) 10) 268/21. 18 2 20) 244] 2.7) 21 3.2] 12] 202) 
$600.......| 98) 271) 25] 261) 6 16] 261| 6.0} 1 4. 
10,000... .... 19) 277/11. 14} 266/11. 2) 1 8. 
Oakland, | Ok Omaha, | Phoenix, City,) st. St. Paul, | San An- Diego, | Sault Ste. | seattie, | 8 Washine- 
Calif.’ | City, Okla) Nebr. Art.” | Minn.” | tonio, Tex.| Calif. | Wash, | Wash.” | ton, D.C. 
(8 m.) ™m.) (306 m.) (338 m.) (982 m.) (181 m.) (225 m.) (15 m.) ( m.) (12 m.) (603 m.) (34 m. 
me 
Surface..... 286) 4.4) 27) 190) 2.5 189} 1.4] 30} 232] 0.7 1.2] 28] 2221 1.3) 30 216} 1.3 1.9 18] 254 2.3 30| 308] 0. 5) 20} 251] 1.9] 30) 249} 2.6) 29) 41) 0.4 
30| 307| 3.7] 190] 2.6) 30} 188] 1.9) 222] 28] 225] 1.6) 20] 240] 1.9 2. 2| 15} 204] 2.0| 67] 0.1) 20) 20] 287] 0.8 
30| 340| 3.2) 27] 182] 3.1) 29] 196 8.3] 30) 183 1.4 i] 1.1) 28| 220] 2.3] 26] 238) 2.8 25] 236] 23) 236] 2.3) 30] 235] 26] 2.4 
"600... 30| 330] 3.8) 26) 188) 4.2} 28) 215) 4.6) 30) 164) 1.7) 30] 1.8) 27| 236) 2.9] 24) 247| 3.4 23] 250] 4.6] 23] 232] 3. 1| 30) 238] 3.7| 25| 257] 3.7 
334] 3.4) 26 4.0} 26| 249] 30] 142) 1.7 292| 2.3) 26] 262] 4.2| 254] 6.7 20| 257| 21| 235| 3.0| 28| 246] 4.8] 280] 4.8 
"200... 30} 823} 2.0] 26) 236] 4.4) 25] 264] 7.0| 30) 144) 1.3 266| 4.9| 24| 275| 5.1] 17] 8.1 16] 264) 5. 1| 21| 252] 25] 257| 4.7] 19] 283] 6.6 
000... 30} 319) 2.2) 25] 265) 4.3] 25) 273] 20] 94/ 26) 7.4] 23] 278] 5.4) 15] 275| 8.5 13} 276| 6. 7| 20) 263] 4.6) 22| 278] 3.4} 18] 2821 9.1 
‘000... 20| 2 24) 261) 5.3) 19) 278] 20] 149] 0.8) 25) 278/10. 2) 18) 287) 7.2) 11) 285)11.1 16) 276] 5.1] 20] 270] 5.1) 16] 280|11.0 
"000... 27| 200) 22) 284) 7.3] 16) 279] 9.9) 25) 184] 0.7) 20] 277/11. 4) 17| 281] 9.1) 11) 279113.8 34] 262] 5.1] 19] 275) 6.4) 10| 270/12.3 
6,000... 26} 287| 4.8) 22 12) 9.7; 22} 3.9] 17| 283/12. 2) 16) 282|12.0) 281/14. 2 6.1 .-..|----} 19] 286) 
8,000....... 24) 286) 21} 244| 6.6] 12) 200/13. 7| 12) 15] 285] a4 
10,000... 19} 901/11. 20) 244/11. 11] 280/20. 13] 


Taste 3.—Mazimum free air wind velocities (m. p. 8.) for fot sections of the United States based on pilot balloon observations during 


eptember 1944 
Surface to 2,500 meters (m. s. 1.) Above 2,500 to 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
3 Station Station 3 Station 
8 
= = 
Nort uae Ge 1, 365 | 29 ass 46.2 | W. 4,777 | 22 | Point Judith, R. I__..|| 76.2 , 14, 302 | 16 | Portland, Maine. 
East-Central*....| 31.0 | NNE 1,949 | 14 | Richmond, Va 32.0 | NNW 4,609 | Washington, D. C__..|| 62.4 | WSW. | 14,172 | 10 | Huntington, W. Va. 
Southeast *.......1 26.4 | SSE. 818 | 1) Charleston, 8. C.. 23.1 | WSW. 4,788 | 14 | Birmingham, 52.2 | W. 22,486 | 5 | Jacksonville. 
North-Central ¢..| 37.0 | SW. 1,873 | 17 | Int. Falls, 35.0 | NW. 6,000 | 21 | St. Paul, Minn__-___- 49.6) W. 12,705 | 2 | St. Paul, Minn. 
Central *......... 36.8 | SW. 1,412 Dodge City, 31.0| WNW.| 4,382) 4 my Bee 49.6 | WSW. | 11,901 | 28 | Omaha, Nebr. 
South-Central *..| 28.7 | 1,134 Laredo, Tex 24 0.| WSW. 2,946 | 3/|T 44.0 | WSW. | 8,989 | 29 | Abilene, Tex. 
Northwest ’.....| 348 | W. 2,477 | 19 | Havre, Mont 40.0 | WSW. | 4,581 | 13 | Ellensburg, Wash... _. 74.0 | SW. 9,128 | 17 | Great Falls, Mont. 
West-Central *...| 33.2 | 8, 2,214 | 30 | Grand Junction, Colo.|| 50.0 | SSW. 4,330 | 21 | Elko, Nev_....-...... 61.0 | W. 11,200 | 1 | Ely, Nev. 
Southwest *...... 40.0 | SSE 2,500 | 20 | Sand Cpe 42.0 | SSE. 2, 662 | 20 Sandberg, Calif. ...... 58.8 | SW. 11, 668 | 19 | Santa Maria, Calif. 


! Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, 
New York, New Jersey, Pennsylvania, and northern Ohio. 

§ Delaware, Maryland, Virginia, West Virginia, Southern Ohio, Kentucky, eastern 
Tennessee, and North Carolina. 

' South Carolina, Georgia, Fiorida, and Alabama. 

4 Michigan, Wisconsin, Minnesota, North Datete, and South Dkaota, 


Tndiana, Illinois, lowa, Nebraska, Kansas, and 


* Mississippi, Oklaho T El Paso), and western 
ppi, Arkansas, Louisiana, ma, Texas (except ) 


™Montana, Idaho, Washi 


*Wyoming, Colorado, U northern Ne 
*Southern California, sou’ e 


nm, and Oregon. 


vada, and northern California. 


Nevada, Arizona, New Mexico, and extreme west 
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RIVER STAGES AND FLOODS 
By Bennett Swenson 


Rea from drought conditions in the Eastern States 
and record-breaking floods in the James and Roanoke 
River Basins in Virginia were dominant features during 
September. Heavy rains near the middle of September 
along the North Atlantic Coast associated in part with a 
severe hurricane passing up the coast were followed by 
heavy rains of unusual intensity in Virginia. 

Over the country as a whole, precipitation duri 
September was above normal in most of the Atlantic an 
East Gulf States, and in Tennessee, Kentucky, West 
Virginia, Michigan, Arizona, New Mexico, and Washing- 
ton, and below normal in the remainder of the country. 
The precipitation pattern during September was almost 
an exact reversal of that which has persisted since April 
except in the northern Ohio Basin where Indiana and 
Ohio continued well below normal in September. Flooding 
was confined mainly to the middle Atlantic coast drainage, 
Kansas and Texas. 

Atlantic slope drainage.—Generally the streams in the 
drainage area continued to subside slowly at abnormally 
low levels until September 12 when a series of heavy rains 
poceces moderate rises. Unusually heavy rains on 

eptember 17-19 in southern and central Virginia resulted 
in record-breaking floods in the James and Roanoke 
River Basins, causing considerable crop loss and property 
and highway damage. 

Generally heavy rains See the period September 
12-15 preceded and accompanied the passage of a severe 
hurricane along the Atlantic coast from North Carolina 
northward. (A complete report of the hurricane is 
given in another section of this Review.) On September 
12 and 13 rainfall amounts of about 2 inches occurred 
along the Atlantic coast from Virginia northward. On 
the morning of September 14, the hurricane passed over 
Cape Hatteras, N. C., was centered 12 hours later just 
south of Long Island, and on the morning of September 
15 it was located a short distance south of Eastport, 
Maine, having passed over Boston, Mass., about midnight. 
The rains associated with this storm amounted to as 
much as 5 inches from New Jersey to New England. 
Because of the depleted state of the ground moisture 
prior to the storm only moderate rises resulted from these 
rains and floods did not materialize. 

On September 17-18 a persistent high-pressure area 
centered over northern New England produced a deep 
current of easterly and south-easterly winds at the surface 
and aloft over southern Virginia. This strong convergent 
flow, together with orographic "= | resulted in excep- 
tionally intense rains 8 the foothills of the western 
Piedmont section east of the Blue Ridge. The heaviest 
precipitation was confined to an area from Charlottes- 
ville, Va., southward to Randolph, Va., and westward 
to Balcony Falls, Va. 

The center of maximum rainfall appears to have been 
in the vicinity of Covesville, Va., where unofficial measure- 
ments indicated more than 18.5 inches. At Rockfish, 
Va., an official observing station, 14.26 inches of rain was 
recorded. Records from this station show that from 4 
p. m. to 6:30 p. m. September 18 the intensity was about 
2.6 inches per hour and from 6:30 p. m. to 10 p. m. the 
rate averaged 1.1 inches per hour. Previous to 4 p. m. 
the rain was light. Other rainfall totals for the storm 

riod, September 17-19, are as follows: Charlottesville, 

a., 10.97 inches; Afton, Va., 10.72 inches; North Garden, 
Va., 12.91 inches; Randolph, Va., 9.45 inches; Balcony 
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Falls, Va., 9.12 inches; and Tye River, Va., 6.81 inches. 


This rainfall, following the heavy rains of September 
12-15, occurred on und already well saturated and 
resulted in high run-off. As a result the tributaries of the 
James River from below Lynchburg to a point above 
Cartersville, Va., reached exceptionally high stages. The 
United States Geological Survey reported Hardware 
River rose about 10 feet above any previously recorded 
stage. Rainfall was relatively light in the headwaters of 
the James River and flood stage was not reached at or 
above Lynchburg. Downstream the river reached 26.0 
feet at Scottsville, Va., and 34.4 feet at Bremo Bluff, Va., 
0.2 foot and 0.9 foot, respectively, above the previous 
record of August 1940. At Columbia, Va., the river 
crested at 37.4 feet, 1.6 feet above the March 1936 flood, 
and at Cartersville, the crest of 29.6 feet exceeded the 
peak of the March 1936 flood by 0.8 foot. Since the 
rainfall was light from Columbia downstream, the crest 
leveled off eypens a it moved downstream and the peak 
of 22.4 feet at Richmond was considerably below the 
crests of the March 1936 and April 1937 floods and about 
the same as the August 1940 flood. 

Rainfall was relatively light in the headwaters of the 
Dan and Roanoke Rivers but was heavy over the Banister 
River and in the Randolph area. Stages in the Banister 
River exceeded the 1940 flood by about 3 feet and stages 
were high in the Roanoke River below Randolph, reaching 
a crest of 32.6 feet at Randolph, 12 feet above flood stage, 
and 48.6 feet at Weldon, N. om 18 feet above flood stage. 
These crests were well below the 1940 flood. 

A third storm, on September 29, with as much as 4 
inches of rain in southern Virginia and in North Carolina 
produced another rise in the Roanoke River basin. Stages 
were high in the Dan River but the Roanoke River did 
not rise particularly high this time. 

East dulf of Mexico drainage.—Minor flooding near the 
middle of the month in the Conecuh and Choctawhatchee 
Rivers resulted from heavy rains on September 10, 
averaging 4.25 inches over that area. Crest stages of 
near 1 foot above flood stage occurred in the Conecuh 
River at River Falls, Ala., and in the Choctawhatchee 
River at Caryville, Fla. Damage resulting from the 
flooding was negligible, but excessive rains, amounting 
to 10.15 inches in 24 hours at River Falls, caused con- 
siderable damage to crops, roads, and highways. 

Missouri River basin—Light overflows during the 
month were confined to the Flo d and Little Blue Rivers 
where flood stage was exceeded by about 1 foot at James, 
Iowa, and Endicott, Nebr., respectively. The Blue, 
Solomon, and Kansas Rivers which overflowed in the 
latter part of August receded to below bankful early in 
September. 

Ohio River basin.—Drought conditions continued in a 
narrow region extending from West Virginia to northern 
Indiana where streamflow averaged less than 30 percent 
of normal and at some stations stages reached the mini- 
mum of record. The Scioto River at Chillicothe, Ohio, 
fell to 0.8 foot during the month, the lowest stage of 
record since the beginning of observations in 1910. 

In Kentucky and Tennessee, drought conditions which 
had prevailed during most of the spring and summer 
months were relieved by two periods of excessive precipi- 
tation, August 31 to September 1, and September 28 to 
29. The second storm was general over most of both 
States and in the vicinity of Knoxville, Tenn., was 
especially intense. At Arlington, a few miles northwest 
of Knoxville, 8.57 inches of rainfall occurred in approxi- 
mately 24 hours. Flooding from small streams and creeks 
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was extensive in Knoxville and vicinity, and Caney Creek 


above Rock Island, Tenn., and Stone River near Mur- 
freesboro, Tenn., were in high flood. 

Arkansas River basin.—On September 27-28 heavy 
rains occurred in the entire N o Basin, the Verdigris 
River above Independence, Kans., and in the Caney and 
Bird Creek Basins. Storm totals reached as high as 5 
inches in the Neosho Basin below Iola, Kans., and about 
4 inches in the Verdigris Basin. Runoff was relatively low 
and the resulting crests were generally below flood stages 
except in the Neosho River at Parsons and Oswego, Kans., 
where crests slightly above flood stage occurred on Sep- 
tember 29, 

West Gulf of Mexico drainage.—The severe flooding 
which began in the upper Nueces River during the latter 

art of August and reported in the August issue of the 

EVIEW continued in the lower portion during the first 
woek of September. A crest of 26.65 feet, 11.5 feet above 
flood plage and the third highest stage of record, passed 
Cotulla, Tex., on August 30, The rise reached Three 
Rivers, Tex., on September 6 with a stage of 1.5 feet 
above flood stage. 

Two additional rises in the lower Rio Grande followed 
the light to moderate overflows during the period August 
24 to September 5. The first of these rises, from Sep- 
tember 10 to 15, was caused by heavy rains over the San 
Juan River watershed in Mexico combined with high 
water present in the lower Rio Grande from the previous 
flood. The resulting crests were slightly lower than the 
earlier flood except at Brownsville, Tex., where a crest 
of 18.4 feet occurred on September 15, compared to 18.0 
feet on September 5. 

The second rise, from September 18 to 22, was caused 
by water coming down the main river from the E] Paso, 

ex., area. Flood stage was not reached from this rise 
except at Mercedes, Tex., with a crest of 21.8 feet. Very 
little damage resulted from these rises. 

Colorado River basin.—A series of small but locally 
intense thunderstorms occurred in the vicinity of Thatcher 
and Safford, Ariz., during the period September 23-26, 
causing extensive damage to canal systems, highways, 
crops, and miscellaneous property in that area. The 
heaviest rains occurred on September 25 and rainfall 
totals for the entire storm period range from 4.69 inches 
at Hawk Hollow on the Fry Mesa Road at the foot of 
the Mesa, to as much as 7.65 inches in Thatcher. The 


Gila River, into which this area drains, showed no appre- 
ciable rise, Damage to property and crops resulting 
from the storms has been estimated at $700,000, crop 
damage from hail accounting for $125,000 of this loss. 
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FLOOD-STAGE REPORT FOR SEPTEMBER 1944 
[All dates in September unless otherwise specified] 


Above flood stages— Crest ! 
River and station 
From— To— Stage | Date 
ATLANTIC SLOPE DRAINAGE 
Feet Feet 
20 19 20 26.0 19 
19 19 20 34.5 19 
Columbia, Va...................... 10 18 21| 37.4 20 
1 19 21 26.4 20 
Clarksville, Va............-..------ 13 20 185) 
@: 
Od 21 19 22 32.6 20 
aa...) 31 20 25| 48.6 22 
Ww 10 25 | Oct. 13 12.9 27 
Neuse: 
4 { () 24 22 
Smithfield, N. O................... 13 23 
Catawba: Catawba, N. 8 30 
EAST GULF OF MEXICO DRAINAGE 
Choctawhatchee: Caryville, Fla__..... 12 13 16 12.8 14 
Conecuh: River Falls, Ala............- 35 ll ll 35.7 ll 
MISSISSIPPI SYSTEM 
Missouri Basin 
Floyd: James, Iowa--...............--- 14 20 21 15.1 21 
Solomon: Beloit, Kans__.............- 18 | Aug. 31 1 21.2 1 
Little Blue: 
Aug. 30 1 12.4 |! 1 
Endicott, Nebr. ................... 21 a} 123 a 
14 | Aug. 30 1! 16.6 | Aug. 30 
Blue Ra 20 | Aug. 30 25.0 | Aug. 31 
Randolph, 22 | Aug. 30 1| 23.7 | Aug. 31 
Kansas: Manhattan, Kans____......... 17 | Aug. 31 |. 1} 17.9 | Aug. 31 
Missouri: St. Charles, Mo_............. 25 | Aug. 30 1 {| 26.25 | Aug. 31 
Arkansas Basin 
Neosho: 
22 29 29; 22.6 29 
WEST GULF OF MEXICO DRAINAGE 
15 | Aug. 29 7| 26.65 | Aug. 30 
Three Rivers, Tex--......-..--.-.-- 37 6 7) 38.5 
Rio Grande: 
Hildago, Tex 21 ug. 10 13 22 8 12 
Aug. 25 6} 23.4 2,4-5 
21 10 23.2 13 
“| 4 
1 Provisional. 
3 Continued at end of month. 
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CLIMATOLOGICAL DATA 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 
[For description of tables and charts, see Review, January 1943, p. 15) 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with 
dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by 
the several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 


stations. 
‘Temperature Precipitation 
Monthly extremes Greatest monthly Least monthly 
a 
| 33 Station 3 Station § Station 3 Station 3 
| °F In. In. In. In. 
76.5 | +.8 13 Valley 48 | 9 || 4.79 |+1.45 | 1. 24 
73.4 | +.6 15 | Fort Valley........... 25 | 20 || 1.54 | +.20 Safford Evaporation..| 3.85 | 5 stations.............. . 00 
73.8 | —.5 21 t Ida_ 42; 1.84 |—1.45 | 461 | Setetions.............. 
69.4 |+1.7 21/18 -08 | —.36 | 93 | 137 stations............ -00 
58.9 | +.8 22 10 | 16 || .42 | —.95 3.19 | 14stations.............| .00 j 
81.1 |+1.7 13 58 | 15 || 6.04 | —.60 | Niceville_.._.........-. 17.84 | Lakeland Airport... 1.00 
75.8 | +.4 9 || 4.40 | +.80/ Brunswick Airport....| 13.78 | Warrenton 
58.6 [41.5 6 | Sun 12 |) 18 ~ 4.06 | Malad.......... P 
68.0 | +.2 13 | Joliet Airport......_-- 36 | 24 || 2.98 | —. 65 7.68 | Getetia............:... 60 f 
67.0 | —.2 32 | 24 || 2.44 | —.83 5.99 | Monticello............ 88 
64.3 | +.4 3 | Sioux Rapids__........ 31 | 24 || 2.25 |—1. 53 4.12 | Mapleton (near). ....- .29 
69.2) —.5 29 | 24 || 1.92 | —.89 7.59 | Long 06 
68.8 |—1.6 | 3 stations.............. 13 | Shelbyville__.......... 38 | 25 || 3.88 | +. 98 7.47 | Uniontown............| 1.40 3 
78.4 | +.6 | 2stations.............. 100 |! 21  cisaindhdedetee 51 | 19 || 4.02 | —.01 11. 20 | St. Joseph...........-- 42 : 
68.2 | +.6 | Bridgeville, Del......-. Oakland, 32 | 26 || 4.91 |+1. 59 9.07 | H mete" 2.40 
ware. 
Michigan. .........| 60.8 | +.4 3 23 | 18 || 3.74 | +.57 7.27 
Minnesota -| 58.4 | —.7 17 27 |123 || 2.02) —.81 5.77 
Mississippi-__- 76.6 | +.7 13 9 3.13 | +.05 --| 8.47 
69.1 | —.2 36 | 8 || 2.82 |—1.16 | Monroe City.......... 6. 03 
Montana........... 56.8 |+1.5 7 a 13 | 30 || 1.18 | —.07 | Mystic Lake_..-....-- 3. 57 ; 
Nebraska. 63.8 | —.6 14 | Broken 26 | 25 -85 |—1.20 | Pawnee 5.12 | 6 stations... .......... 00 
Nevada............ 64.7 |+3.3 8 | 18 19 || .19| —.23 | Golliher Pasture. ..__. 2.70 | 28 00 
New 61.3 |+11 2 | Lake Frontiere,Maine_| 20 |'24 || 6.23 |+2.43 | Bridgeport, Conn____- 12.38 | Nantucket, Maas... .. 2. 67 ; 
New Jersey. .......| 66.8 |+1.0 2 | Charlotteburg.........; 28 | 25 || 7.93 |+4.14 | New Brunswick_......| 12.63 | 4.63 
New Mexico... 64.0 | —.4 12] Eagle Nest__.......... 18 | 21 || 1.82] +.5]| Kingston..........._.. 5.80 | Chacon..............- T 
New 62.3 |+1.1 23 | 24 || 4.70 |4+1.23 | 1.19 
North ----| +.7 3 | 2stations._...........- 36 9 || 7.05 |+3.10 | 13.45 | Southport............- 2.34 
North Dakota_.___- 56.4) —.4 8 | 21 | 30 || 1.46 | —.08 | 3.34 | ll 
65.0 | —.6 26 | 24 || 1.92 | —.99 | 5.16 | Catawba Island.......| .56 
73.3 | —.9 37 | 20 || 2.74 | —.30 | 7.74 | 2stations............. 06 
60.0 |+-2.1 6 | Chemult.............. 11 | 15 jj 1.12 | —.06 | Headworks_..........- 6.59 | Owyhee Dam....___.. -00 
Pennsylvania. 63.5 | —.6 23 | 24 || 3.83 | +.43 | George School.........| 8.07 | McKeesport... 
South Carolina.... | 75.4 |+1.0 48 || 3.66 | —.31 | 7.90 | Newberry............- 
South 60.6 |—1.0 25 | 16 -92 | —.58 | Centerville ........... 4.08 | T 
Tennessee... 71.6 | +.2 38 | || 7.08 |+4.02 | 16.47 | Jacks Creek...........| 2.55 
76.0 |-1.3 | T orton. 105 | 21 | 2 40 | 20 || 2.71 | —.28 | 16. 14 | Gainesville -23 
62.3 |+1.5 | Zion National Park...| 103 | 8 | Morgan_.......... ...| 18] 16 1,62 | 23 stations.............} .00 
68.6 | 2stations.............. 100 |}! 3 | Burkes Garden........| 32] || 7.84 |44.69 | 19.45 | Glen 1. 85 
Washington... 61.8 |+3.1 | Mottinger-............ 107 | 7 | 2stations.............. 25 |! 17 || 2.32 | +.57 | Snoqualmie Pass... ..- 10.46 | Kennewick _......... -02 rs 
est Virginia._____ 65.0 |—1.3 | 4 lades...-.| 26] || 4.19 |-+1.29/ Glenville........... .- 9.44 | 2stations..............| 1.39 
Wisconsin..........| 60.9 | +.6 95| 3 | 28 || 3.08 | —.62 | Clam Lake........... 6.75 | New London..........| 1.00 
55.4 | +.6 | 95 |!1 Big Piney......_...- -| 12] 16 .82 | —.32 | Lamar Ranger Station.| 2.43 | 2 stations.............| .00 
Alaska (August) ...| 52.4 | —.4 | 24 | 24 || 5.23 |4+1.73 | 18.92 | Barrow..... .....-.. 1.31 
74.2 | —.4 95 | 12 39 | 6 || 2.82 |—2.98 | Makahonaloa No. 2...| 18.21 | 16 stations............. - 00 
Puerto Rico___..... 78.4 | —.4| Guayama............. 98 | 21 | Guineo Reservoir.....| 57 | 15 ||10.36 |+1.89 | Toro Negro. 22.67 | 3.68 
1 Other dates also. x 
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Lower Lakes 


ittsburgh 
Buffalo 


kersb 


Missouri Valley 
Columb: 


avenport 


Sault Sainte Marie!. 
Chicago ! 


Columbus 
Marquette 


Indianapolis !______ 
Terre Haute 
Cincinnati 
Dayton !. 


Parker 


Kansas Cit 
Sioux City 
Huron ! 


8t. Louis 


Des 
Springfield, 
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Elevation of Preripitation 
instruments 
ig | | 
station 
| | | |_| 
Ft. | Ft.| Ft.| Mbs. | Mbs.”|Mbs.| °F.| °F. %| In.| In. Mi. 0-10} In. | In. 
Valley and +0. 3. 13/+0. 6.1 
76! 6} 989.2) 1,016.3|~1. +5.0| 96) 3 81 +1. 45 6.0) 6. n. 5| 7 12] 5.8) 4 
53} 981.4) 1,016.6] 2) 92) 2 31 11] 6.3] ne. n. 2) 815.5! 
398 86/1, 001. 4) 1,015 7/749 +2. 7| 93) 21 17 +.92.57| 8] 6.3] e. nw. | 5] 17 .0 
546 996.6) 1,016.6|~—1. 4/729 +.5| 4 30 +103. 6.0} ne. sw. | 2) 5.8) .0| 
980} 6]....| 982.1] 1,018.3] 4 34 ne. 10) 4.9} 
isville 525] 106} 120} 998.0) 1,016.9|—1. 1/69 —i.i| 91) 4 58 5.6) n. ne. | 4) 141 614.5) 
Evansville!________| 431] 40|1, 001.0) 93] 4 76 6] 5.6] nw. sw. | 4] 12) 1m 8149) 
823 987.1) 1,016.9|—1. 1/669 +.6| 92) 3 79 .78 7.8) sw. w. | 413 5.0} .0| 
575 149} 495.9] 1,016.9)... —.2| 91| 3 79 .91| 8] 7.51 s. nw. | 20) 13 947) 
11} 994.2] 1,016.9|—1. +.8] 92] 3 84 .67| 6) 5.1) sw. nw. | 4) 11) 7149) co. 
821 110} 987. 5] 1,017.3|—1. 0/679 90] 4 77 .79| 7.5) s. sw. | 4/11) 9147) .0 
11, 003 55| 981.0) 1,017.3)... +.7| 90] 3 72 6] 8.3] s. w. | 647) 
45| 949.5) 1,018.6) —.3) 83] 4 . 56] 15] 5.1] se. nw. | 4] 7] 12] 1116.3) .0 
994.2) 1,017.6|—1. 0/669 —. 4] 90| 3 82 12] 5.0) se. nw. | 27] 10] 11/ 9} 5.3) 4 
842 54} 986.8] —.1| 4 78 8.8] sw. w. | 14] 815.5] .0 
6 | 79 
96} 988.8 20 +. 7/1. s. sw. | 28] 4] 19) 7 .0 
448} 61] 999.7) |202 —.3} .52) 18 w. iw. | 6) 13) 
335} 71) 865)1, 003.7) 1, 3|—1. 8/62. + 1 20 133 +. 5) .98) 15 se. iw. 21; 13) 9 .0 
523 5} 997.6) 1, 1 20) 1134 —. 6] 16 sw. iW. 21; 4) 17] 9 
596) 57; 994.9) 1, 6|—1. 2 }135 —. 5) .67| 17 ew. iW. 2; 10) 15 .0 
57| 81) 990.9] 4 90 +4. 1/2. 9 8. lw. | 21) 4] 10) 7 
762| 27| 54] 989.2] 3 89 +. 8 se. 4) 11) 11) 8 0} 
629 67| 993.6) 1, 9|—1. +.9 2 71). 6 sw. w. | 6| 8117] & .0 
857 33| 985.4] 3 3 101 sw. aw. | 6] 12) 10) 8 .0 
0} 78) 990.2) 3.2 2 91 1.6 5 sw. ww, | 21] 9} 15] 6 
60. 3)+-1.2 63 
600 o|—1. 19 220 2.0/1.25| 18] nw. w. | 7] 11] 4168! 
612) 51]; 72 1, 2}—1. +1 5 213 +1. 21.38] 16/10.0 s. 6; 4) 9/17) 7.3) 
707| 70) 244 3] —1. 3 100 8110. sw. bw. | 1/12) 12) 6147) .0 
B78 5} 90 1, 6). + 3 154 —. 4/1. 34 7| Ss. iw. | 21) 16; 7] 7/43) .O 
734| 44| 73 —. 3157 18 244 +. 111.01] 17] bw. | 18} 2) 9] 191 7.61 
614) 11) 52 1,3) —.3 18 283 +1. 8}1.10} 18/10. nw. 2. 6} 1) 9] 2017.7) 
673) 5] 36 1, 9] —1. 4/66. +1 3 77 1.6] 7] w. | 1) 11] 9] 1015.3) 
Green Bay-........| 617] 90] 123 6i—1. + 18 163 +. 5/2. 28} 11) Ww. 5} 6.8) .0 
Milwaukee 681] 33] 66 1, 9} —1. 0163. +2 3 116 —. 2/125] 7/10. sw. w. 115.9) .0 
Duluth 133 47 1, +. 4/550 + 18 279 —.9}1.04] 11] 9. le. | 26) 6) 12) 1264) 
North Dakota | 0. 6.1 “a 
940 43] 980.0] 1,014.2} —. 4/58. 84] 17 216] 50] 82) —. 8) . 8]10. 5} n. bh. | 30) 5] 13) 1216.5] 3 
Bismarck |1, 677 43] 954.6] 1,014.6] +. 7/574 83] & 233| 46] 72) I+. 1] .43| 8] 9.2) nw. . | 2) 7] 12) 11; 68] ol 4 
Devils 44] 961.7] 8 275| 46) 78] 1 16] 10} 7.8) n. e. | 30} 4] 11] 15] 7.0) 6 4 
Grand Forks 832} 4] 41] 984.4] 1,014.9]... 16 48)___ 2} 10] 18}....| 2 
Williston. 878 50] 947.5] 1,014.2] +. 7/57. 85] 7 42) 63) 1 6.1] se. | 20) 11] 10] 95.0) 4 
Mi Paul'} 919} 74] 981.0) 1, 88) 17 134] 52) 78 —22). 7| 9.4] se. | 17] 9 1215.7) . 
Springfield, Minn...|1,025 4| 977.7| 1. 17 127| 78| . 47 BW. 13} 7] .0| .0 
La Crosse !_.......-| 29| 988.8) 1, -i. 36} 18 132| 56) 85) 8] s. | 8} 81 14/63! 
974 78| 980.4) 1, 85) 3 111} 54) 80) .75| 11/ 6.8) nw. 9] 10] 9] 1115.8) .0 
Charles 10} 51] 979.0] 1. =, 86] 3 0] 28) 11 8. . | 17] 10] 10] 5.3] 
606 30} 993. 6| 1, =, 92] 3 77| 78| 11 8. | 20) 7] 10] 13/621 
860 99] 983.7) 1. 90) 2 70| 56| 211. 8 sw. w. | 9 11) 11) 5.7] 
699 79| 990.2) 1, 87| 3 83} 80| —. 8/1. 50! 10 8. w. | 10] 7] 13} 5.9] 
02) 36] 990.5) 1. | 92] 3 76| 58) 211.26) 9 8. w. | 20] 10] 8] 12) 5.8] 
357 99/1, 003. 4} 1, 95) 4 1—1.0) . 7 s. 4} 9} 10] 11] 5.6) .0} .0 
509} 6] 26] 904.2) 1, =, 2.1 92| 3 58) 80) +. 5/242) 10 sw. 120) 81 19] 314.6) 
636! 191) 993. 1, 3 30] 58] 84] +. 2/151) s. . | 2) 12] 61 12) 5.3) 
568 303} 995.6) 1, 3 17| 72| +.9/2.89) 8 sw. w. | 21] 14) 8} 8145) 
784 987.5 —1.0/68.8} 93) 3 32) 58) 78] 5.67|+1.3/2.64) 7/6 . | 10) 13] 10) 7} 46) . 
963 76| 980.4 6|—2. 0/70. 4|-+1. 5| 94) 20 27| 23| 70| 4.38] +. 6/3. 6| 9.7 1] 11] 7| 1216.5) 
967} 49] 980.0 168.8] +. 4] 92) 20 30| 58] 76) .85|—3.1| 7.4 22) 13| 7/43) 
11,324) 5) 67| 909.2 9|—1. 0/68. 2} —. 2) 4 32} 59) 81| 7/89 4) 13} 8} 9145) 
|" 987 87| 979.7 98] 20 26| 58| 72) 3.03] 4) 3) 1) 10/54) 
1, 189) 81) 972.2) 9|—1. 7/67. 2} +.8| 89] 2 31| 57| 55| .85|-2.1| .74| 8.1) 101 5.2) 
1,105| 68| 975.3) 6|—1. 3/66. 6) +.9| 89] 2) 62| 76) .92\-2.3) . 7| 9.7 18} 1116.7) .0| .o 
2,508} 54) 923.8) 6} .061.5|—1.0) 93) 8 45/144, 44) 62) 3) 84 12) 11) 
1,1 5| 40| 973.9 6| —. 662.9) +. 4) 88 17 37 117| 54) 79| 1.76 —1.31. 9| 8.5) 15 11! 1115.2) .0| .0 
301 967.8) - 0.60.5) 731 91 8 158) 52) 80 1.21.4 |. 4/10. 7) 12 101 846 TI; on 
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CLIMATOLOGICAL DATA FOR WEATHER BUREAU STATIONS—Continued 
Pressure Temperature of the air Precipitation Wind 
ve y 
Ft. | Ft.| Ft.| Mobs. | Mobs. |Mbs.| °F.) °F. | °F °F °F °F °F. In. | In. | In. Mi. 10| In, | In. 
Alaska 
Anchorage 1 44/1, 006.8} 1,011. 47.0) —.8 8} 26 2) 30) 31/544) 40 76) 2.50) 1316.4) n. | 35] s. 2| 10] 18| T 0 
Fairbanks 454 63 1, 012. 9|..... 42. 1|—-1. 5| 70| 52) 19| 21) 33] 35/601) 36] 78| 1.00] .47| 12) sw. | 28) w. | 2 6 227.9) T 0 
Juneau 6| 21/1, 011.5] 1,014. 50. 2|..... 67| 31| 26| 43] 28'445| 45| 82| 1816.91 nm. | 30\se. | 1) 2) 23:82) OF OF 
25| 56/1, 012. 5| 1,013. 40. 2|—1.5| 54) 14} 46) 26) 30) 35] 17/742] 1.94) —.8] .55| 15) nw. | 34) s. 4, Tl O| oO 
7| 31/1,012. 5| 45.0| 25| 32) 39| 20.598] 42) 86] 1.04/—2.1/ .22| 9.9| mw. | 18} 2) 20'7.8| 
5| 32/1, 013. 5| 1,014. 40.0'—1.6| 46| 33| 19| 37] 11/750] 36) 88| 1614.0\ sw. |...|...... ...| 2 6 OF 
Ketchikan.......... 75 90/1, 013. 2} 1,014. 55.2 +1. 4] 9| 62) 24) 49] 22.205) 78111.95| 14] 6.4) nw. | 23). | 21) 7| 20/68) OF 0 
20} 31/1,012. 2) 1,012.9)... 38. 8|—1.9| 17| 25| 30| 13,783) 36) 86) 2.34/+1.5) .48) w. ...| 3} 225585) Ti O| oO 
MeGrath........... 331 31 00.3 1, 013. 2}. 59) 17] 50) 24) 21) 36) 24658; 38 80) 211) —.3)1.13) 17)....) 8. .--| 3} 21) 8.0| T 0 
Northway-......... 1,718; 5 950. 6] 1,014. 41, 3}..... 60) 16; 49) 26; 3) 33) 27/709) 35 80) 1.84)....- 12) 6.5) 29)...... 1 8467 CO 
405 926. 5} 1,014. 30. 2}..... 16} 46 23) 21) 32) 25\774| 34) 81) 3. 75j..... ---| 4 8 OF 0 
Hawaii 
Honolulu........ 86 1,014.9 1, 015. 78.0| —.2 85 82 9) 13} Oj....}... 0.3) e. 25) ne. 17 8 33.3) 0 
1 Data are airport records. 4 Pressure (adjusted to old city elevation), temperature, and hygrometric data from 
Barometric data (adjusted to old city elevation) and hygrometrie data from airport; airport; otherwise ely 
— poervations taken — om § Temperature and precipitation from city records, other data from airport. 


[The table herewith contains such data as has been received concerning severe 


Note.—Except as indicated by notes ', *, 


‘4, and § data in table are city office records 


SEVERE LOCAL STORMS, SEPTEMBER 1944 
[Compiled by Mary O. Souder] 


local storms that occurred 
States Meteorological Yearbook] 


during the month. A revised list of tornadoes will appear in the United 


of 
path, 
yards 


Loss 


Value of 


destroyed 


Character of storm 


Mobile, Ala., and vicinity-. 


United States, 900 miles of 
the east coast from Hat- 


Clovis, N. Mex 
Roanoke and James 
Basins, Va. 


Chester, 8. C., vicinity of 
Altamont and Parsons, 
Kans. vicinities. 


River 


9-10 


2p.m 


Electrical, wind 
heavy rain, and 


2 barns struck by lightning and burned, many silos blown over, some 
buildi unroofed, trees broken and uprooted, power and communi- 
cation lines broken, and crops blown over and beaten down. Traffic 
was interrupted by flooding and washouts and, in some localities cellars 
and buildings were flooded. 

Wind tore part of roof from barn, trees and power lines down blocking 
roads; loss in crops from rain and hail; man stunned by lightning. 

Thousands of bushels of fruit whipped from trees, the loss in Bartlett 
pears heavy. 

Fields of tobacco completely destroyed. Some hailstones reported to 
have been as large as hen cage. 

9.50 to 11 inches of rain recorded. Streets in Mobile flooded to depths 
ranging from 6 to 18 inches, and, in the southern sections of the city, 
rainwater backed into the lower floors of some homes. Small boats 
were used in this section between 11 a. m., and 3 p.m. Many auto- 
mobiles drowned out by heavy rain and high water. The bridge 
pay tate | was closed part of the afternoon of Sept., 10, when water to 
the depth of a foot washed over it. In the periods, 9:15 a. m. to 12:15 
Pi m., and 2 p. m. to 4:50 p. m., 4.50 inches of rain fell. aed was about 

10, 000 in cit and in the county, $5,000 dam 

Damage approximated or details see elsewhere in this 1 eons of the 
Review. 

Barn and several small sheds demolished; 2 persons injured. Moderate 
crop loss on 25 acres from hail. 

Property damaged. 

Loss in crops in the Roanoke River Basin, $200,000. In the James River 
Basin including tributaries, crop loss amounted to $375,000 and tangible 

perty loss, including railway washouts amounted to about $200,000. 

n addition 25 to 30 h hway bridges were washed out with a loss of 

approximately $450,000. 2 lives lost in careless traveling through small- 
stream floodwaters. 

Barn burned. 

Storm apparently originated 4 miles south of Altamont. Practically all 
damage occurred at the Kansas Ordnance Plant about 3 miles east of 
Parsons, which was struck at 9:02 p. m. 5 storehouses completely 
wrecked, 1 production line put out of operation temporarily and trucks 
and automobiles demolished; path 15 miles long. 


Barns and chicken houses unroofed; trees blown down. 


> 
Place Time of Remarks 
life | 
n. 
14-15 390 |100, 000,000 | Great Atlantic hur- 
ricane. 

teras, N. C., northward. 
88 0 25,000 | Tormado............ 
27 | 0 73,250 | 
Bucks County, Pa_........ 28|5:30p.m......| 100] 0 
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; SOLAR RADIATION AND SUNSPOT DATA FOR SEPTEMBER 1944 
[Solar Radiation Investigations Section, I. F. Hand, in charge] 
" SOLAR RADIATION OBSERVATIONS Taxsie 1.—Solar radiation intensities during September 1944—Con. 
. XPLANATIONS of the tables and references to de- LINCOLN, NEBR. 
AY scriptions of instruments, stations, and methods of 
Ne observation, and to summaries of data, are given in the Sun’s zenith distance 
i January 1944 Review, page 43. A list of the eaganan 
a, metric stations also is given on page 45 of the same 220 | 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 76.7° | 78.7° | 390 
Review. 
> Beginning with this issue, values of illumination re- Date | 75th Als mass a 
5 ceived on a horizontal surface in Boston will be included cons solar 
3 at the end of table 2. The spectral response of the aes ca aM: aod 
as receiver is very close to the visibility curve, which includes 
4 5.0 | 40 | 30 | 20 2.0 | 30 | 40 | 5.0 
that portion. between 0.34 and 0.74u. A modified pho- 
tronic cell is used as the receiver. A slightly raised disk at: at | 
of milk glass not only diffuses the illumination, but also abe ire 
largely compensates for the partial failure of the cosine sept. 14.6 16.4 
law. Owing to peculiarities of the functioning of the | “er | 
photronic cell under varying meteorological conditions, Sept. 8-------| 11.8 1.31) .99 | .70) .67) .56) 146 
we do not believe that the values of illumination are as Bept. | | | 
A; Nevertheless, they probably are sufficiently accurate for 18? | | Lee | | 
; junction with an eye-read potentiometer is used for these 
measurements. Owing to the smoke pall which hangs 
ee over Boston during much of the time in the colder months 
| at. Blue Hill Observatory, 10 miles to the south, should sept. | 1.13 | 8.2 
effect of city contamination. The percentage loss owing 6-.----- 7.9 1.18 | 1.46 | 1.28) 1.16) 111/104) 6.8 
yl‘ *,* 1,22 1.4 . 20 1.13 1.06 1. .6 
te this vitiation is indicated at the of the Boston septs] 22 | 
table in table 1 Sept. 9....... 1.18/ 1.10; 1.01} .92) 7.9 
1.—Solar radiation intensities during September 1944 Bept. 7.0 1.07 1.45 1.28 1.16 | 1.10 | 7.3 
[Gram-calories per minute per square centimeter of normal surface] Sept. 202) £15 | 1.82 |...) Lie | Lis | 10 
x MADISON, WIS. Sept. 18......; 7.9 77; .88 | 1.03 | 1.16 | 1.46 | 1.27 | 1.17 | | 1.09 9.5 
Sept. 19. 6.5 96} .99 1.12] 1.25} 1.34 | 1.26 1.24 1.18 8.8 
4 1,65 | 1.39 | 1.32 | 1.24] 1.20 
7:30 1:30 Means. 1.02 | 1.16 | 1.49) 1.27 | 1.18 | 1.13 | 1.06 
am. | | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7°| 76.7°| 78.7°| 
a3 mer. mean BLUE HILL, MASS. 
+ time solar 
A.M P. M. time 
4 e | 50 | 40 | 30 | 20 20 | 30/40/50] e Sept. 13.2 15.9 
mb. | cal. | cal. | cat. | cat. | cat. | cal. | eal. | cal. | cal. | mb. Sept. 12.7 |..-..- 77 Lia 107 | 86 | | 
Sept. 2.......| 17.7 | 0.82 | 0.60 | 0.80 | O90) 1.98 19.6 Sept. 13.2]. 73 | | 1.18 67 123 
Gept. 4......./ 17.0] .80} 1.04] 1.26 17.0 Sept. 15...... 19.0 
Sept. 15. ..... 13.7 Sept. 22...... 11.8; .93 | 1.02} 1.12/ 1.26 10. 2 
Sept. 21...... 15.8 SES 1L4 Sept. 24. ..... 1. 54 | 1.31 | 1.21 | 1.10} LOL 6.9 
Sept. 28...... 12.7 Sept. 29...... 1.32 | 1.52 | 1.31 | 1.14) 1.06 9.4 
Sept. 127| .40| .60| .83| 1.82 15.3 Sept. &7| | 1.01 | 108 | 1.31 | 1.84 8.4 
Means .79| .86| 118/248) .97| .76 
Means......../....... 74) .85 | 00 |—. 03 |—. 03 |+.04 |+. 11 |+. 05 |+. 03 [+. 01 |+. 09 
*Extrapolated. 
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LATE DATA 
BOSTON, MASS, 
Sun’ 
3.0 
97 
88 
94 
82 
97 


“odmen 


3 
3 
3 
3 


“A 


78.7° | 75.7° | 70.7° | | 70.7° | 75.7° | 78.7° 


A 
4.0 
cal. | cal | cal. 


Ratio, Boston-Blue Hill on comparable dates 


70 | 
(direct + diffuse) received on a horizontal surface 


[Gram-calories per square centimeter] 
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15.3 


7:30 
a. m. 
75th 
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time 
mb. 
19.0 
22.6 
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September 1944—Con. TasE 1.—Solar radiation intensities during September 1944—Con. 


ACCUMULATED DEPARTURES ON SEPT. 30, 1944 


> 
| ud 
> 
| 
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Aug. 11....... 
Aug. 14....... 
Aug. 15....... 
Aug. 17....... 
Aug. 19_...... 
Aug. 23....... 
Aug. 25....... 
Aug. 28....... 
Aug. 30_...... 
— 
ion 
| | 
Sd 514 477| 525 
Sq D 304 228 ‘ 
Sq 561 182} +205 
Sq 137; 423 
S¢ 499) 51 372| 428 
S¢ 487| 537 451) 105 
Sq 328) 541 203; 224 
391 333) 305 
—101) +651 —74 
Sd ) 301; 464 519 
Se i 385) 456 496 
Se 176} 458 196; 123 
5 356 lll; 112 
Se 135} 418 1 131 
Se 287 253). 
Se 427; +348 
283 
—65 
Sel 451 451; 472 
Sel 433; 514 ll 405 
8e 575 230) 156 
Sel 124; 383 
Se 528; 6527 169} 208 
Be 520) 443) 372 
Se 431; 544 462 
364 
+53} 
Se 350; 514 440) 496 
Se 243; 404 444, «358 
Se 164; 493 285 
Se 433) 457 349 80 | 
Se 397 ll 345 
Se 304; 200 443; 
Se 283 456) 471 
321 
| ~33 -7 
f 
3 J 
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_ POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 


POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 
SEPTEMBER 1944 


By Lucy T. Dar 
{Equatorial Division, U. 8. Naval Observato y] 


{Communicated by Commodore J. F. Heilweg, U. 8. N. (Ret.) Superintendent, U. 8 

Naval Observatory.) All measurements an t counts were made at the Naval 
P~ atte B atory from plates taken at the observatories indicated. Difference in longitude 
is measured fiom the central meridian, positive toward the west. Latitude is positive 
toward the north. Areas are coirected for foreshortening and expressed in millionths of 
Sun's hemisphere. For each day, under longitude, latitude, area of spot or group, and 
spot count are included assumed longitude of center of the disk, assumed of 
center of the disk, total areas of spots and groups and total spot count. 


SepremBer 1944 


SEPTEMBER 1944—Continued 


By Lucy T. Dar 


{Equatorial Division, U. 8. Naval Observatory] 


ommunicated by Commodore J. F. Hellweg, U. 8. N. (Ret.) Superintendent, U. 8. 
Naval Gheervaters. All measurements spot counts were made at the Naval 
Observa from plates taken at the observatories indicated. Difference in longitude 
is measured from the centra! meridian, positive toward the west. Latitude is positive 
toward the north. Areas are —— for foreshortening and expressed in millionths of 
Sun's hemisphere. For each d lay under longitude, latitude, area of spot or group, and 
spot count are included assumed longitud of center of the disk, fatitude of 
center of the disk, total areas of spots and groups and total spot count. 


Heliographic Heliographic 
E East Area 
oust Dit Dis- | Area | oot | Piste! Dit- Die- | | spot | Piste 
Date stand- er- nce - bservatory Date and- er- ance - Observatory 
ard | | euc6 Latt-| from | spot | ty ard ence Lati-| from | | count 
time 0. tude or time | in tude =, group 
ter of |group 
tu disk — 
1 | 7666 ‘a 2) @ | U.S. Naval. sept 7663 +31 188 6 | U.S. Naval 
70061 +50) 44) 67] 73 2 7668 | +25| 159/-25| 40] 12 3 
7663 1] 67 1 7668 | +27| 161| —25| 42] 206 1 
7063 70 6 1 7668 | 166) 45] 11 2 
a 
(345)| (+7)|...... 109| 6 (134)] (+2) 7 
2/10 12] 7666/ +68) 41 | —32 4} 121 il F Do. 18 | 10720;} 7668 | 162 | — 51 | 206 | Mt. Wilson. 
7666 42) 7| 2% 1 7068 | 168|—25/ 61 1 
7666 | +72} 78| 194 1 
7663 | +79] 652) —24 6 1 e | (+7) 267 2 
9/10 10] 769 | 42] — 24 4| a Do. 
(333)) (+7) 345 4 7668 | +55/ 206 1 
7668 | +50) 167| —24] 65] 121 7 
3/11 7] 7006 | +86] —32] 85] ‘24 a De. 
(108)} (+7) 351} 12 
(319)! (+7) 24 2 2 11 38] 769 | 43] — 12 2| F | U.S. Naval. 
No Wilson, 7669 | —47| 47| 56] 16 2 
10 - 24 7 . 8. Nev 
7668 | +72] 166| —25| 77] 97 1 
Sept 7/10 31 27 i Do. (94)| (+7) 302} 
1 
reer 1% 328) -18| *12 2 21/10 41| 7669 | —25 | 48] 36 9| Do. 
7669 | —32 73 5 
(266)' (+7) 4 6 7668 | +86] 167| —25| $6] 206 1 
8} 10 30 No spots ..| Mt. Wilson. (81)} (+7) 15 
11 16] 7068 | ~78| 162; 80] i094 1} F | OU. 8. Naval. 22/10 7669 | -—23| 45/—25| 38] 36 91a Do. 
7660 | -19| 49|—24| 37] 48] 10 
(240)) (+7) 194 1 7669 | —17| 51 | —24| 36] 145 3 
10) 11 20] 7608 | 156 | —25| 74] 97 2| a (68)| (+7) 229} 22 
7668 | —64| 162 | —25 242 1 23/10 7660 |-11| 44/-25/ 35] 61 3| a Do. 
| 48/-25| 33] 85] 15 
(226)| (+7) 339 3 | —1| 32] 218 1 
34] 7668 | —57| ~—24 73 4| F Do. (55)| (+7) 364 19 
7668 | —52| 161) —25| 12 1 1124] +2) 43/—25| 33] 48 3| F Do. 
7668 | 165| 57] 230 3 7669 | 32] 2% 2 
7068 | 168 | —25 12 1 7669 | +12] 53 | 34] 206 2 
3 (41)} (+7) 278 7 
2/14 8| 7669 | +16] 35] 16 5| F Do. 
12/10 7008 | —45/ 155/—-26/ 55| 73] 16] VG | Mt. Wilson. 7669 | +21) 2 6 
7668 | —40| 61] 12 1 7669 2 | 387] 61 1 
7668 | —36| 164) 46] 22 7669 | 54; 41] 206 1 
7068 | 164/—24/) 46] 194 1 
7008 | —33| 167|—-26; 45) 48] 15 (27)| (+7) 307| 13 
2/11 1] 42) 42] 16 6| a Do. 
(200)} (+7) 44%} 55 7669 | +33} 48] 12 
7669 | +37} 48] 73 i 
13/19 7608 | 36 2| F | U.S. Naval. 7669 | 53|—24] 49] 242 1 
7668 | —30| 45] 2% 1 
7668 | —25| 40] 36 1 (15)| (+-7)]----.- 379} 2 
7668 | 164/—25/ 38] 249 1 27/10 30| 7660 47|—24] 24 9| F Do. 
7668 | —22| 164|—23/ 37] 97 6 7669 | +50} 52/—24] 58] 61 1 
7668 | 36] 121 2 7669} +51 | 53|—24] 50 1 
(186) (+7) 656 | 13 (2)| (+7)}---..- --291 ll 
10 45] 7669 | +65 70| 315 3| F Do. 
14/15 4 | 7008 | 35] 16 1| F Do. 
7668 | —11| 160|/ 36] 12 1 (349)| 315 3 
7668 | —8| 163) —25| 34] 242 i 10 7671) —1| 335| +421] 14 10} G | Mt. Wilson. 
7068 | 163/ 32] 97 7 7670 —7| 19] 2% 2 
7668 | —8| —22] 31 6 7669 | 55|—24| 80] 388 1 
7068 | 167|/ 33] 85 3 
(336)| (+7) 448 13 
(171)} (+7) 458} 14 30 | 12 38 bd —30| 41 12 3| F Do. 
7671 | +12] 334| +23) 2 6 
15/10 7068 156 | —25 33 16 4; Do, 7671 17 | 339 | +21 104 1 
768 | 33] 12 3 
7668 1} 162} 32] 206 1 (322)} (+7)}.-...- 303 | 10 
7668 163) 31) 4 8 
7668 167 | —25| 33] 73 3 
= 
(47 3 Mean daily area for 30 days=266 
7068 a ‘Data from Mount Wilson charts. 
7668 15| 163 35] 206 1 bered. 
7ees | +20] 168|—25| 38| 73| 3 
=very good; =good; = ; P=poor. 
(148)' (4-7) 285 5 
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